17-19 6C and with 2-3 % (w/v) NaCl. The major fatty acids were iso-C 15 : 1 G, iso-C 15 : 0 , summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c), an unknown acid with an equivalent chain-length of 13.565 and iso-C 17 : 0 3-OH. The major respiratory quinone was MK-6. The predominant polar lipid was phosphatidylethanolamine. The genomic DNA G+C content was 43.9 mol%. Based on the phylogenetic, phenotypic and chemotaxonomic data, strain ZS1-8 T represents a novel species in a new genus in the family Flavobacteriaceae for which the name Pricia antarctica gen. nov., sp. nov. is proposed. The type strain of the type species is ZS1-8 The family Flavobacteriaceae, one of the major branches of the phylum Bacteroidetes (Garrity & Holt, 2001) , was first proposed by Jooste (1985) . The name of the family was validly published by Reichenbach (1992) before the description of the taxon was emended by Bernardet et al. (1996 Bernardet et al. ( , 2002 . At the time of writing, the family Flavobacteriaceae comprises 94 genera representing bacteria in various terrestrial, marine and freshwater environments. Members of 13 of the genera, namely Aequorivita (Bowman & Nichols, 2002) , Gelidibacter (Bowman et al., 1997) , Gillisia (Van Trappen et al., 2004) , Lacinutrix , Leeuwenhoekiella (Nedashkovskaya et al., 2005b) , Olleya , Polaribacter (Gosink et al., 1998) , Psychroflexus (Bowman et al., 1998) , Psychroserpens (Bowman et al., 1997) , Salegentibacter (McCammon & Bowman, 2000) , Sejongia (Yi et al., 2005) , Subsaxibacter and Subsaximicrobium , have been isolated from marine and coastal zones in the Antarctic. During an investigation on the diversity of the culturable bacteria associated with sandy intertidal sediments in the Antarctic, a Flavobacteriaceae-like bacterium, designated strain ZS1-8 T , was isolated (Yu et al., 2010) . In the present study, the taxonomic position of the novel strain was investigated using a polyphasic approach. The results indicate that the strain represents a novel species in a new genus within the family Flavobacteriaceae.
In March 2007, during the 23rd Chinese National Antarctic Research Expedition, a sample of sandy sediment was collected from the intertidal zone on the coast close to the Chinese Antarctic Zhongshan Station, which lies on the Larsemann Hills of Princess Elizabeth Land (69 u 229 220 S 76u 229 340 E). A novel bacterium, designated strain ZS1-8 T , was isolated, by the dilution plating technique, on 1/10-strength marine agar (MA; Difco) after incubation in the dark at 4 u C for up to 8 weeks (Yu et al., 2010) . Costertonia aggregata JCM 13411 T was obtained from the Japan Collection of Microorganisms (JCM) and used as a reference strain. Strains were stored at 280 u C in marine 2216 broth (MB; Difco) supplemented with 30 % (v/v) glycerol.
Cell morphology was examined by phase-contrast microscopy (Eclipse 80i; Nikon) and transmission electron microscopy (JEM-100CX II; JEOL). Colonial morphology was observed on MA after incubation at 18 u C for 7 days. 
-aminobutyric acid, urocanic acid, inosine, uridine, phenylethylamine, putrescine, 2-aminoethanol, glycerol, DL-a-glycerol phosphate, glucose 1-phosphate and glucose 6-phosphate 2 + Table 2 . Phenotypic characteristics that differentiate strain ZS1-8 T from closely related members of the family Flavobacteriaceae (Nedashkovskaya et al., 2005a) . All the taxa are positive for catalase, require Na + for growth and have MK-6 as their major respiratory quinone. +, Positive; 2, negative; 2/+ or +/2, variable reaction between species (where the first sign indicates the result for the type species). Gram staining was determined by the Hucker staining method (Murray et al., 1994) and the Gram reaction was investigated by the KOH lysis method (Buck, 1982) . Gliding motility and flexirubin-type pigment production were determined as described by Bowman (2000) . Oxidase activity was determined using commercial oxidase test strips (bioMérieux). Catalase activity was detected by bubble production in 3 % (v/v) H 2 O 2 . Growth at different temperatures was investigated in MB for 5-30 days. The pH range for growth was determined using MB broth at pH 5.0-10.5 (in increments of 0.5 pH unit) and 18 u C, after the pH of the medium had been adjusted by the addition of MES, MOPS, Tris or CHES buffers (each at 50 mM). Growth with various concentrations of NaCl (0-10 %, w/v, in increments of 1 %) was tested in a medium containing (l 21 ) 5 g MgCl 2 , 2 g MgSO 4 , 0.5 g CaCl 2 , 1 g KCl, 5 g peptone and sufficient KOH to give a pH of 7.5 (Smibert & Krieg, 1994) . NaCl, Mg
2+
, Ca 2+ and/or K + requirements were tested as described by Sohn et al. (2004) . Growth under anaerobic conditions was determined over 10 days in MB, using an AnaeroJar anaerobic chamber (Oxoid). Hydrolysis of casein, starch, Tween 80 and gelatin was determined as described by Smibert & Krieg (1994) , on MA. Utilization of carbon sources, activities of constitutive enzymes and other physiological properties were determined by using the GN2 plate system (Microlog) and API 20E, API 20NE and API ZYM strips (bioMérieux) according to the manufacturers' instructions, except that the inoculum was prepared by suspending cells in 3 % (w/v) sea salts solution (Sigma). Acid production from carbohydrates was determined by using the API 50CH system, with sea salts added to the API 50 CHB/E medium to give a final concentration of 3 % (w/v). The physiological, biochemical and morphological characteristics of strain ZS1-8 T are given in the genus and species descriptions and in Tables 1 and 2. The identification service of the Deutsche Sammlung von Mikroorganismen und Zellkulturen, at Braunschweig, Germany, determined the genomic DNA G+C content of the novel strain and analysed its respiratory quinones and polar lipids. The genomic DNA G+C content of the novel strain, 43.9 mol%, was determined by HPLC, as described by Mesbah et al. (1989) . Respiratory quinones were also analysed by HPLC (Wu et al., 1989) , after they had been extracted and purified according to Collins (1985) . The major respiratory quinone detected was MK-6. Cellular polar lipids were extracted and analysed by TLC, on aluminium-backed silica gel plates (Merck), as described by Tindall (1990) . The predominant polar lipid was phosphatidylethanolamine (see Fig. S1 , available in IJSEM Online).
Cell biomass for fatty acid analysis was harvested from cultures grown in MB at 18 u C for 7 days. Cellular fatty acids were investigated (at the Shanghai Public Health Clinical Centre, Fudan University, Shanghai, PR China) according to the standard protocol of the Sherlock Microbial Identification System (MIDI). The major fatty acids of strain ZS1-8
T were identified as iso-C 15 : 1 G (27.2 %), iso-C 15 : 0 (17.0 %), summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c; 15.3 %), an unknown acid with an equivalent chain-length of 13.565 (12.3 %) and iso-C 17 : 0 3-OH (6.1 %). In having three unknown fatty acids and lacking both C 13 : 0 and C 12 : 0 , the fatty acid profile of strain ZS1-8 T clearly differed from that of Costertonia aggregata JCM 13411 T (Table 3 ).
The extraction of genomic DNA extraction and the subsequent amplification and sequencing of the 16S rRNA gene were carried out according to Yu et al. (2010) . The almost-complete 16S rRNA gene sequence (1493 nt) of strain ZS1-8 T was compared with sequences in the GenBank and EMBL databases using the BLAST algorithm (Altschul et al., 1990) . The EzTaxon server (Chun et al., 2007) was used to identify phylogenetic neighbours and evaluate 16S rRNA gene sequence similarities from pairwise comparisons. Sequences were aligned using version 1.8 of CLUSTAL_X (Thompson et al., 1997) and edited manually using version 5.0.9 of BioEdit (Hall, 1999) . A phylogenetic tree was then constructed using the maximum-likelihood algorithm within version 3.69 of the PHYLIP software package (Felsenstein, 2009) . By implementing Kimura's two-parameter model in version 4 of the MEGA software suite (Tamura et al., 2007) , a neighbour-joining tree was also constructed. Overall, 1391 unambiguously aligned positions were compared. In terms of their 16S rRNA gene sequences, the closest relatives of strain ZS1-8 T appeared to be Maribacter dokdonensis DSW-8 T (93.3 % sequence similarity), Maribacter orientalis KMM 3947 T (93.2 %) and Zobellia uliginosa ATCC 14397 T (93.1 %). In pairwise comparisons with strain ZS1-8 T , all other species belonging to the family Flavobacteriaceae showed 16S rRNA gene sequence similarities of ,93.0 %. An unrooted tree constructed using the maximum-likelihood method showed the phylogenetic position of strain ZS1-8 T within the family Flavobacteriaceae (Fig. 1) . Although the topology of the corresponding neighbour-joining tree (Fig. S2) (Tables 1 and 3) . Furthermore, the novel strain could be easily distinguished from species of the genera Costertonia, Croceitalea, Flagellimonas, Muricauda, Maribacter, Zobellia and Pibocella by many characteristics, such as the presence/absence of flexirubin-type pigment, gliding motility and oxidase activity and the temperature range for growth (Table 2) .
Based on the phenotypic and phylogenetic data presented here, strain ZS1-8
T represents a novel species of a new genus for which the name Pricia antarctica gen. nov., sp. nov. is proposed.
Description of Pricia gen. nov.
Pricia [Pri9ci.a. N.L. fem. n., arbitrary name derived from the acronym for the Polar Research Institute of China (PRIC), where the type species was first isolated and examined].
Cells are rod-shaped, non-motile and Gram-staining-and Gram-reaction-negative. Do not form endospores. Require Na + ions for growth. Produce non-diffusible yellow pigments but no flexirubin-type pigments. The major respiratory quinone is MK-6 and the predominant polar lipid is phosphatidylethanolamine. The major cellular fatty acids are iso-C 15 : 1 G, iso-C 15 : 0 , summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c), an unknown acid with an equivalent-length of 13.565 and iso-C 17 : 0 3-OH. Oxidaseand catalase-positive. Analysis of 16S rRNA gene sequences indicates that the genus Pricia should be considered a member of the family Flavobacteriaceae, phylum Bacteroidetes. The type species is Pricia antarctica.
Description of Pricia antarctica sp. nov.
Pricia antarctica (an.tarc9ti.ca. L. fem. adj. antarctica southern and, by extension, pertaining to Antarctic, the geographical origin of the type strain). Properties are as described above for the genus with the following additions. Cells are 0.6-0.9 mm in length and 0.3-0.9 mm in diameter. Growth occurs at 0-25 u C (optimum 17-19 u C), at pH 6.0-9.5 (optimum pH 7.5-8.0) and with 0.5-6 % (w/v) NaCl (optimum 2-3 %). After 7 days' incubation at 18 u C, colonies on MA are yellow, convex, circular and smooth, have entire edges and measure 0.5-1.0 mm in diameter. Positive for alkaline phosphatase, leucine arylamidase and cytochrome oxidase activities but negative result for indole production, the Voges-Proskauer reaction, nitrate reduction and the production of H 2 S. Also negative result in tests for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, lipase (C14), a-chymotrypsin, acid phosphatase, trypsin, cystine arylamidase, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities. Positive result, in API 50CH tests, for acid production from glycerol, L-arabinose, D-ribose, D-xylose, D-galactose, D-glucose, D-mannitol, aesculin, melezitose and D-fucose. In GN2 plates, D-galactose, acetic acid and citric acid are utilized as sole carbon sources.
The type strain, ZS1-8 T (5JCM 17291 T 5DSM 23421 T ), was isolated from sandy intertidal sediment on the coast near the Chinese Antarctic Zhongshan Station in eastern Antarctica. The genomic DNA G+C content of the type strain (as determined by HPLC) is 43.9 mol%.
